In this study, antioxidant, cytotoxic, larvicidal, antimicrobial and anthelmintic effects and phenolic contents of ethanol, methanol and acetone extracts of leaf and tuber parts of Cyclamen alpinum were investigated. DPPH, ABTS, β-carotene assays were carried out in antioxidant activity and total phenolic and flavonoid contents were tested in determination assay. 9 phenolic contents were determined by HPLC. Artemia salina was used in the cytotoxic effect. Larvicidal effect was investigated against Culex pipiens. Disc diffusion method was used in antimicrobial effect. The tuber part was found to be more toxic than the leaf part in the anthelmintic activity assay. The highest value obtained from the antioxidant activity experiment was observed with value of 86.73 ± 0.16 (%) in DPPH assay. The lowest LC 50 value in larvicidal effect was determined 0.151 mg/mL after 72 hours. Consequently, there is need for further studies on the Cyclamen alpinum, which has the ability to fight against diseases such as cancer, cardiovascular diseases, etc.
Introduction
Free radicals are substances in which atoms in normal or pathological cells contain one or more unpaired electrons and they are very unstable [1] [2] [3] and they can react very easily with organic molecules such as lipids, proteins, carbohydrates and DNA. Also, they are thought to be responsible for many diseases such as aging, cancer, diabetes, liver diseases, Parkinson's disease and Alzheimer's disease [4] [5] [6] [7] . Therefore, defense against free radicals is crucial in Turkey, in March-April 2015, identified from the book of Flora of Turkey [12] . Each parts (tubers and leaves) were dried at the shadow, room temperature and low humidity.
Extraction
Dried samples were pulverized with blender then 10 g samples were transferred to each 250 mL's erlenmeyers and ethanol, methanol or acetone were poured 100 mL into erlenmeyers. Erlenmeyers were put in a shaker water bath (Memmert WNB 22) at 49˚C for 6 h. Then the mixture of extraction was filtered with Whatmann No: 1 filter paper. This process was repeated twice time. The solvents were separated by rotary evaporator (Ika RV 10) at 48˚C -49˚C. The water inside extracts were frozen at −80˚C and drawn out with freze-dryer (Labconco Freezone 6) at −54˚C. Extracts were stored in −20˚C [19] .
Assay of DPPH Free Radical Scavenging Activity
2.2-diphenyl-1-picrylhydrazyl (DPPH) free radical was used for determined the scavenging activity according to method of Wu et al. [20] . Five concentrations of extracts (0.2 mL, 0.4 mL, 0.6 mL, 0.8 mL and 1.0 mL) and Butylated Hydroxya- 
where A b is the absorbance value of the control (methanol) and A s is the absorbance value of sample involving extract.
Assay of β-Carotene-Linoleic Acid
The antioxidant activity of extracts was measured with β-carotene-linoleic acid model system according to method of Amin et al. [21] . 2 mg β-carotene and 10 mL chloroform were mixed to prepare β-carotene stock solution and 1 mL from stock solution transferred to a beaker. 40 mg linoleic acid and 400 mg Tween 20 were added to beaker. Chloroform was seperated in the rotary evaporator and was added 100 mL distille water. 4.8 mL of the emulsion was added into test tubes which had 0.2 mg of the sample and 0.2 mL of the extract in them, then initial absorbances were measured at 470 nm in spectrophotometer. BHA was used for positive control. The test tubes were measured every 30 min until 2 h while they were incubated at 50˚C. The antioxidant activity (AA) (2) of β-carotene-linoleic acid model system was calculated with formula of 
where A 0s is the initial absorbance value of sample, A 0c is the initial value of control, A 2s is the absorbance value of sample at 2 h and A 2c is the absorbance value of control at 2 h.
Assay of ABTS Radical Cation Scavenging Activity
2.2'-azino-bis (3-ethylbenzothiazoline-6-sulphonic acid) (ABTS) radical cation was used for determined the scavenging activity according to method of Re et al. [22] . ABTS radical cation was produced with 7 mM ABTS solution and 2.45 mm potassium persulfate. The mixture was stood 12 h in dark at the room temperature. Before using the mixture was diluted with methanol to obtain an absorbance 734 nm with using the spectrophotometer. 3 mL sample solution was mixed with 2 mL ABTS solution. The mixture was incubated 30 min at room temperature. The absorbance was measured at 734 nm in spectrophotometer. The scavenging activity (SA) (3) was calculated formula of
Determination of Total Phenolic Contents
Total phenolic contents were determined with Folin-Ciocalteu method according to Slinkard and Singleton [23] . Gallic acid was used for equivalent. 1 mg sample was mixed with 46 mL distille water and 1 mL Folin-Ciocalteu reagent (FCR) was added in mixture. After 3 min, 3 mL, 2% sodium carbonate (Na 2 CO 3 ) was added to mixture and shaken intermittently along 2 h. The absorbance was measured at 760 nm in spectrophotometer. Three replicates of each concentration were run at a time. Total phenolic contents were calculated with standard gallic acid graph and were determined as micrograms of gallic acid equivalent per gram of dry matter.
Determination of Total Flavonoid Contents
Total flavonoid contents were determined used method by Arvouet-Grand et al. [24] . Quercetin was used for equivalent. 1 mL sample and 1.0 mL 2% aluminium trichloride (AlCl 3 ) in methanol were added the test tubes. The mixture was incubated for 10 min. The absorbance was measured at 415 nm in spectrophotometer. Total flavonoid contents were calculated with standard quercetin graph.
Assay of Brine Shrimp (Artemia salina) Cytotoxicity Activity
The Brine Shrimp cytotoxicity activity with Artemia salina of the extracts was determined according to method of Krishnaraju et al. [25] . A. salina eggs (10 mg) were incubated in 500 mL factitious seawater at 28˚C for 48 h. After incubation, 10 nauplii were added to each vial containing 4.5 mL of brine solution. 0.5 mL of four concentration (0.1 mg/mL, 0.25 mg/mL, 0.5 mg/mL, 1 mg/mL) of 
Assay of Larvicidal Activity to Mosquito (Culex pipiens) Larvae
Larvicidal activity to mosquito (Cx. pipiens) larvae of the extracts was investigated according to method of Çetin et al. [27] . Four concentrations (0.1 mg/mL, 0.25 mg/mL, 0.5 mg/mL, 1 mg/mL) of extracts were dissolved in 100 mL distilled water in beakers. 10 larvae were transferred to beakers and fish food was given to 
Assay of Antimicrobial Activity
The antimicrobial activity of the extracts with disc diffusion method was determined according to method of Collins et al. [28] . 
Assay of Anthelmintic Activity
The anthelmintic activity of theextracts were determined with modifications according to method of Ajaiyeoba et al. [29] . The Tubifex tubifex of nearly 2 -3 cm size, ten in each group was taken for the experiment. Six concentrations of extracts with ethanol solvent (1 mg/mL, 2.5 mg/mL, 5 mg/mL, 10 mg/mL, 20 mg/mL and 40 mg/mL) were mixed with 20 mL dH 2 O in petri dishes. dH 2 
Statistical Analysis
In all experiments, three replicates of each concentration were run at the same time. The standart errors of mean of experiments were analyzed and all experiments except the anthelmintic activity test were compared with the ANOVA-Duncan test by using SPSS Version 23.0 [30] .
Results and Discussion

Antioxidant Activity and Determination Assays
Free radicals can result in various diseases such as cancer, cataract, aging, etc. Therefore, antioxidants that can quench free radicals may be implicated in the prevention of these diseases [20] . Assessment of the antioxidant activity of plants, cannot be performed any single method because no single assay could accurately reflect all antioxidants for a mixed or complex system [2] [31].
Therefore, ethanol, methanol and acetone solvent extracts of C. alpinum leaf and tuber parts were examined by DPPH and ABTS assays for scavenging effect, FRAP and beta-carotene assays for antioxidant activities, determination assays for total phenolic contents and total flavonoid contents. DPPH radical scavenging activity test is widely used to test for compounds acting as hydrogen donor for the free radical scavenging [32] . In assay of DPPH, the highest free radical scavenging activity (86.73% ± 0.16%) was recorded on acetone extract of tuber part with 1 mg/mL concentration. Also free radical scavenging activity (97.50% ± 0.50%) was recorded on methanol extract of BHA with 1 mg/mL concentration for comparison. Table 1) . Gündoğan [18] has found that C. mirabile and C. alpinum plants acetone extract is more effective than petroleum ether extract.
As the plant concentrations used in the study increased, the amount of DPPH free radicals increased. It was observed that the tuber part was more active than the leaf part and showed that it could act as a free radical scavenger when 1.0 mg/mL was taken into consideration. The reason showing different antioxidant activity of the same plants extracts can be polarities of the solvents [19] .
The ABTS radical cation scavenging activity is generally one of the methods used to measure the hydrogen donating and chain breaking capacity of plant extracts [2] . In assay of ABTS, the highest free radical scavenging activity (76.21% ± 0.32%) was recorded on leaf part with acetone extract with 40 mg/mL concentration. Also, free radical scavenging activity (97.10% ± 0.33%) was recorded on ethanol extract of BHA for comparison (Table 2) . In leaf part, there is statistical difference between all concentrations with whole solvents in terms of concentration Table 1 . Free-radical scavenging activity (%) of C. alpinum extracts with DPPH assay (Mean ± S.E.). Table 2 . ABTS radical cation scavenging activity (%) of C. alpinum extracts with ABTS assay (Mean ± S.E.). The result of DPPH scavenging activity was found to be higher than that of ABTS cation scavenging activity. Wang et al. [33] reported a correlation between DPPH and ABTS assays but Wang et al. [34] found that some active compounds in ABTS scavenging activity which not effective at DPPH scavenging activity, according to this work, the highest scavenging activity between ABTS and DPPH results weren't been in the same part and nearly ratio.
In the β-carotene assay, the speed of β-carotene color change in the presence of antioxidants in the linoleic acid medium decreases and the characteristic yellow color is preserved. In this assay, antioxidant activity can be mentioned when the color is preserved [35] [36]. The results were depicted in Table 3 . In tuber part of all extracts was exhibited higher antioxidant activity than in leaf part of all extracts. The highest antioxidant activity (83.35 ± 0.29) was recorded on acetone extract of leaf part and acetone extract of BHA (94.70 ± 0.18) was recorded for comparison. There is no statistical difference between in all solvents (p > 0.005). Antioxidant activity occurs due to the natural polyphenolic compounds present in plant extracts [1] [37] . The power of eliminating the free radicals of the hydroxyl groups in these compounds is very important [5] . For this reason, the amount of polyphenolic compounds in plant content is important, since plants containing high polyphenolic compounds will be important antioxidant sources [32] . In determination of total phenolic contents, the highest value (8.95 ± 0.17 mg GAE/g) was recorded on acetone extract of leaf part but there is no statistical difference between the all values (p > 0.005). In determination of total flavonoid contents, the highest value was 92.63 ± 0.45 mg QE/g on acetone extract of leaf part (Table 4) . In leaf part, there is statistical difference between Table 3 . Antioxidant activity (%) of C. alpinum extracts with β-carotene-linoleic acid assay (Mean ± S.E.). all solvents terms of concentration (p < 0.005). Polyphenols play an active role in preventing important diseases like cancer risk and in protecting human health [7] . Therefore, the amount of phenolic compounds and flavonoid of Cyclamen alpinum can be considered to have the potential.
Assay of Brine Shrimp (Artemia salina) Cytotoxicity Activity
The brine shrimp lethality assay is a rapid, inexpensive and simple biological assay of plant extracts, generally showing positive correlation with cytotoxic and antitumor properties [25] [38] [39] [40] . In this work, A. salina species and C. alpinum ethanol extracts were used. The results of cytotoxic activity of C. alpinum extracts are presented in Table 5 . The LC 50 values of the plant extracts were obtained by a plot of percentage of the shrimp nauplii killed against the concentrations of the extracts. The best-fit line was obtained from the data by means of regression analysis in Figure 1 [25] . The tuber part was showed most prominent lethality activity with LC 50 (0.257 mg/mL). As the LC 50 value decreases, the lethality effect increases. In tuber part, there is statistical difference between all concentrations (p < 0.005). In leaf part, there is no statistical difference between 0.1 mg/mL and 0.25 mg/mL (p < 0.005) but statistical difference between the other concentrations (p > 0.005). The degree of lethality was found to be directly proportional to the concentration of extract. This deadly effect may be responsible for the saponins, alkaloids and cardiac glycosides which may be more at the tuber part in the plant, and the results show that plant extracts have the pharmacological effect.
Assay of Larvicidal Activity to Mosquito (Culex pipiens) Larvae
The percentage of mortality in which the ethanolic extracts of tuber and leaf parts of the C. alpinum plant affect the 2nd and 3rd larval stages of Cx. pipiens are shown in Table 6 . In this study, the lowest mortality at 1 mg/mL was observed on the leaf part after 72 hours exposure, but there is no significant difference in the tuber part. In tuber part, 100% death occurred at 0.25 mg/mL concentration after 72 hours of exposure. The LC 50 values against the 2nd and 3rd larval stages larvae of Cx. pipiens were 0.534 mg/mL for leaf part extract and 0.151 mg/mL for the tuber part extract (Figure 2) . In leaf part, there is statistical difference between all concentrations after 72 hours exposure (p < 0.005). In tuber part, there is no statistical difference between concentrations of 0.25 mg/mL, 0.5 mg/mL and 1 mg/mL after 72 hours exposure (p > 0.005). In Koc's study [41] , it was mentioned that the effect of Melia azedarach extract on mosquito larvae may explain that this extract may cause serious damage to the gastrointestinal tract cells. In this study, the same effect may be observed due to saponins in the content of C. alpinum plant [42] .
Analysis of Phenolic Compounds in HPLC
Phenolic compounds and quantities determined by HPLC from C. alpinum plant are given in Table 7 and Figure 3 . In the study, 9 phenolic compounds were identified; Gallic acid (10.01 μg/g), 3,4 dihydroxy benzoic acid (33.65 μg/g), Pharmacology & Pharmacy 
Assay of Antimicrobial Activity
The study of Ruiz-Ruiz [44] in the antimicrobial activity rating system is taken into consideration that inhibition region smaller than 10 mm is inactive, 10.0 -13.0 mm inhibition zone is partially active, 14.0 -19.0 mm inhibition zone is active and inhibition region greater than 19.0 mm inhibition zone is very active.
The antimicrobial activities of different C. alpinum extracts tested by disc diffusion method were shown in Table 8 . There are some values of inhibitions zones except inactive which are determined in experiment with studying the antibiotics of ampicillin and penicillin and effects on microorganisms of extracts of C. alpinum with disc diffusion assay. The highest inhibitory zone of penicillin 
Assay of Anthelmintic Activity
The percentage of mortality in which the ethanolic extracts of tuber and leaf parts of the C. alpinum plant against Tubifex tubifex are shown in Table 9 . After 6 minutes, it was seen that tuber part (LC 50 : 0.52 mg/mL) is more toxic than leaf part (LC 50 : 1.32 mg/mL) with LC 50 value.
Conclusion
The results showed that processed C. alpinum extracts exhibited in varying de- 
